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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In RANP#89 e-meeting, a new WI for NR and MR-DC measurement gap enhancements was approved [1]. One of the topics in this WI is pre-configured MG pattern(s) per configured BWP. 
	· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input


In this paper, we will discuss the detail for pre-configured MG pattern(s). 
2 Backgrounds 
In Rel-15/16 NR RRM, the SSB based intra-frequency measurement would still need MG if the active BWP doesn’t contain the target SSB. The MG will be configured via RRC signalling for UE to perform intra-frequency measurement with MG. However, the BWP can be switching dynamically based on DCI and Timer. After MG is configured, it’s difficult for NW to configure or de-configure MG according to the dynamic active BWP switching. Thus, RAN plenary agreed to introduce a fast MG activation/deactivation mechanism in Rel-17.
3 [bookmark: _Ref54117246]Basic Procedure
MG ON/OFF procedure 
The BWP switch can be triggered by DCI or Timer. For DCI based BWP switch, the NW knows whether both current BWP and target BWP have SSB or not. For Timer based BWP switch, the NW knows the timer and also whether the default BWP has SSB or not. Thus, the MG ON/OFF mechanism can be implicitly triggered by NW with the BWP switch DCI command or Timer. 

[image: ]
Figure 1. Example on fast MG ON and OFF 
[bookmark: _Ref61107955]Proposal 1: The dynamic MG ON/OFF mechanism can be implicitly triggered by BWP switch via DCI command or Timer.
4 Scenarios
The benefits of this fast MG ON/OFFmechanism is NW can schedule data when no MG is needed after active serving cells’ BWP switch. However, if inter-frequency or Inter-RAT MOs which still need MG are configured, the fast MG should always be ON even if an intra-frequency measurement won’t need gap after the BWP switch. 
[bookmark: _Ref61107982]Proposal 2: If NW configures inter-frequency or Inter-RAT MOs which still need MG, the fast MG should always be ON.
Single Carrier
When there is only one active serving cell and NW only configures one intra-frequency MO, the fast MG can be ON or OFF according to the BWP switch and the benefit for data scheduling can be achieved in this case. As we mentioned before, if the NW also configures the inter-frequency or inter-RAT MOs, the MG cannot be OFF. 
[bookmark: _Ref61107991]Proposal 3: When there is only one active serving cell and NW only configures one intra-frequency MO, the fast MG can be ON/OFF according to the BWP switch.
NR CA
In NR CA, when NW configures simultaneous BWP switching for multiple active serving cells, how the fast MG is assumed to be ON or OFF should be clearly defined for both network and UE. 
· When only intra-frequency MOs are configured and all intra-frequency measurements do not MG, this fast MG can be OFF and the benefit for data scheduling can be achieved in this case. 
· When any of the intra-frequency still needs MG after BWP switching, it implies the MG cannot be OFF. At the same time, if inter-frequency or Inter-RAT measurements which still need MG are configured, the MG still be ON even if all intra-frequency measurements won’t need gap after the BWP switch.
[bookmark: _Ref61107994]Proposal 4: In NR CA, when only intra-frequency MOs are configured and all intra-frequency measurements do not need MG, the fast MG can be OFF.
[bookmark: _Ref61107999]Proposal 5: After BWP switching, if any of intra-frequency measurement still needs MG, the fast MG should still be ON. 
EN-DC
In EN-DC, MN configures MG when UE supports per-UE gap or configures MG for FR1 when UE supports per-FR gap. Due to no dynamic coordination between MN and SN, MN has no idea about the status of all active BWPs in SN to know whether the fast MG should be ON or OFF. Thus, the fast MG should always be ON when NW configures MG from MN. 
When UE supports per-FR gap and SN configures MG for FR2, owing to no effective coordination between MN and SN, SN may not know the MO configurations from MN. There is a mismatch if MN configures some NR inter-RAT or EUTRAN inter-frequency MO but SN may assume the MG is OFF because it only see intra-frequencies MO without MG in SN. Thus, the fast MG mechanism may not be applied in EN-DC. 
NE-DC, NR-DC
In NE-DC and NR-DC, MN always configures the MG but due to no effective coordination between MN and SN, the interruption in SN may always be assumed. There is also a mismatch if SN configures some inter-RAT or NR inter-frequency MO but MN may disable the MG when there is only intra-frequencies MO without MG in MN. Thus, the fast MG mechanism may not be applied in NE-DC and NR-DC.
[bookmark: _Ref61108005]Proposal 6: Due to no dynamic coordination between MN and SN, the fast MG mechanism is not applied in DC scenario.
5 Conclusion
In the contribution, we discuss the possible scenarios for applying the Pre-configured MG pattern(s) per configured BWP. We have the following proposals: 
Proposal 1: The dynamic MG ON/OFF mechanism can be implicitly triggered by BWP switch via DCI command or Timer.
Proposal 2: If NW configures inter-frequency or Inter-RAT MOs which still need MG, the fast MG should always be ON.
Proposal 3: When there is only one active serving cell and NW only configures one intra-frequency MO, the fast MG can be ON/OFF according to the BWP switch.
Proposal 4: In NR CA, when only intra-frequency MOs are configured and all intra-frequency measurements do not need MG, the fast MG can be OFF.
Proposal 5: After BWP switching, if any of intra-frequency measurement still needs MG, the fast MG should still be ON.
Proposal 6: Due to no dynamic coordination between MN and SN, the fast MG mechanism is not applied in DC scenario.
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